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EDITORIAL 


As promised, we have succeeded in making this a double issue, to 
compensate for the omission of a May Bulletin, the result of the 
Editor's recent overseas trip. 

In making this possible, special tlmnks go to Steve Eckardt and 
Neil Archbold for articles on two groups of fossils we have never 
featured before (ostracodes and brachiopods), and to Heldref Publi¬ 
cations of Washington, D.C., and the Australian Museum, Sydney for 
permission to reprint articles which, we believe will be new to the 
majority of members. Also included is the second article on 
echinoids, although originally written for the Mid American Paleon¬ 
tological Society it relates only to Australian Tertiary species. 

The organisers of "The De Vis Symposium" held in Brisbane last May 
decided to award a prize for the best amateur presentation at the 
conference. We are very pleased to report that the prize was 
shared between John Barrie, for his paper on "Skull elements and 
further remains of the ancient boid Wonambi naracoortensis " and 
Ian Sobbe, for the paper written in conjunction with Su Solomon 
from the University of New England, entitled " Sarcophilus harrisii 
meets an archaeologist and a palaeontologist - the role of zoo 
studies in taphonomic research." (See report on page 36) 

We are also pleased to note that Ian Sobbe, our Queensland represen¬ 
tative, has been made Honorary Research Fellow of the Queensland 
Museum. 

Once again we have been able to assist with palaeontological research 
by making a $100 donation to the Department of Earth Science, Monash 
University, Melbourne, towards the cost of their project "The search 
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for Colliver’s Cave" being conducted by Dr. Robert Baird. Inciden¬ 
tally, we are looking for a specific invertebrate palaeontological 
project for our next donation to scientific research in an endeavour 
to balance the books. 

In answer to questions raised at an informal meeting of members held 
at the Shepparton Gemboree, we have included a supplement to this 
Bulletin dealing with the various options open for the continuation 
of the Association in future years. 

Finally, my wife, Enid and I wish to thank our overseas members and 
friends for their hospitality during our recent trip to the United 
States and England. 

Frank Holmes 


FINANCES 

Income and Expenditure for the Financial Year, 1st March 1986 to 
28th February, 1987. 


Income Expenditure 


Subscriptions 


Postage 

595.25 

current 

911.53 

Printing 

357.79 

advance 

577.00 

Photocopies,photos 


overpaid 

- 

& photo screening 

157.56 

Donations 

36.92 

Stationery 

95.02 

Advertising 

7.50 

Sundries 

60.80 

Bank Interest 

30.90 

State Rep.expenses 

1.50 

Sale of Bulletins 

136.10 

Sub'n.to FOGAMM 

20.00 

Sale of Car Stickers 

22.50 

Donations 

100.00 

Miscellaneous 

27.90 

State/Fed.Tax 

2.78 



Bank Charges 

- 



Refunds 

• 



Miscellaneous 

33.70 

Total $1 

,750.35 

Total 

$1,424.40 


Balance at 28th February, 1987 

Brought forward from 1985/86 859.40 

Add income 1986/87 1750.35 

2609.75 

Less expenditure 1986/87 1424.40 

$1185.35 

When the above figures are adjusted to include 1986/87 subscriptions 
paid in 1985/86 ($368.00) and to exclude advance 1987/88 subscrip¬ 
tions (577.00), income for the financial year exceeded expenditure 
by approximately $118.00. 
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ERRATUM - BULLETIN No.21. 

Echinoids, their general features, habitat and mode of living 

The Editor regrets that the "ORAL" VIEW" and "ABORAL VIEW" of the 
irregular echinoid Lenicyamidia illustrated on page 12 of the 
above Bulletin were inadvertently reversed. Drawing 1, should 
read "ABORAL VIEW" and drawing 2 , "ORAL VIEW". 

Professor G.M. Philip of the Dept, of Geology and Geophysics, the 
University of Sydney, N.S.W., has also pointed out that the detail 
of the apical system shown on the aboral view of Brunnschweiler's 
drawing of Lenicyamidia compta (used in the above article) is 
incorrect. 

For details of the correction to the original description refer 

Philip, G.M. 1966. Notes on three recently proposed Australian 
Tertiary echinoid genera. Pi*oc. Linn. Soc., N.S.W., Vol.91 (2). 

GEMBOREE 1987 - SHEPPARTON 

The Secretary of the Gemboree 1987 Committee, in a letter dated 
27th April,1987 has asked me to pass on the Committee's thanks to 
all F.C.A.A. members who contributed to the success of the GEMBOREE 
by entering competitions, submitting displays, volunteering for 
duties or just being a part of the Gemboree. 

Frank Holmes 


PRESERVING FOSSILS - AN INTRODUCTION TO BASIC 

TECHNIQUES by David Rudkin & Peter Fenton. 

The following article was first published in "Rocks and Minerals" Sept./Oct. 1984. 
The F.C.A.A. wishes to thank Heldref Publications of 4000 Albemarle St., N.W., 
Washington,D.C. 20016, U.S.A,, and the authors for pennission to use this material. 

David H. Rudkin is the curatorial assistant in the Department of Invertebrate 
Paleontology at the Royal Ontario Museum, Canada and Peter E. Fenton the macro¬ 
paleontology technician in the same department. 


Preserving fossils seems at first to be a rather paradoxical title. 
Can one possibly preserve something that is by common definition 
already preserved? Is it actually necessary to treat a fossil 
in order to sustain a history which might already be measured in 
hundreds of millions of years? Surprisingly often the answer to 
both these questions is yes, for, although Nature has provided a 
number of processes by which ancient organisms are preserved in 
the rocks of the earth. She has provided just as many to destroy 
those results. 











THE FOSSIL COLLECTOR 


September 1987 - Page 5 


Preservation of fossil remains is a matter of arresting or de¬ 
laying inevitable natural destructive processes. The methods of 
doing so are commonly simple and straightforward and well within 
the means of an enthusiastic collector. Specimen preservation 
should follow, as a logical step, the stages of acquisition and 
preparation. What it really comes down to is protecting an 
initial investment, whether it was in the form of time and effort 
expended in collection and preparation, or money or goods in a 
purchase or exchange. 

The remarks in this article are, by necessity, far too brief and 
general in nature to do full justice to the field of specimen 
preservation in paleontology. The simple techniques and materials 
mentioned here are applicable to the typical invertebrate fossils 
that make up the core of most amateur collections. Highly 
technical and narrowly specialised procedures utilized in profes¬ 
sional laboratories cannot be duplicated easily or safely in a 
home setting and are not considered. There are, to be sure, 
many "homegrown" remedies for the commonly encountered problems 
in fossil preservation that demonstrate the ingenuity and re¬ 
sourcefulness of individual collectors. We hope that the few 
hints offered here will encourage others to take the simple steps 
that will aid in making their collections safe for future refer¬ 
ence. 

The moment a fossil is removed from the protection of surround¬ 
ing rock or sediment, either through natural processes or human 
intervention, it is exposed to a variety of potentially destruc¬ 
tive effects. The most obvious of these is abrasion. The 
majority of fossils are composed of relatively soft materials 
(graphite, calcite and apatite, for example) and are easily 
scratched or "bruised". Fortunately, abrasion is one of the 
easiest of destructive factors to protect against; all that is 
needed is a means of isolating specimens from harder materials 
and from one another - in other words, a safe environment to 
take the place of the original enclosing matrix. This intro¬ 
duces the most basic, and often the most neglected, aspect of 
collection preservation - good storage! In this respect 
fossils are no different than minerals, coins or vintage cars. 

The universal storage container for individual fossil specimens, 
whether in major museums or home basements, is the lowly cardboard 
tray. These shallow, lidless boxes meet all the criteria for 
adequate protection of the vast majority of fossil materials. They 
are light in weight, reasonably stable (chemically and physically), 
inexpensive, available in an amazing range of sizes and shapes, and 
can be custom-made to accommodate the particularly inconvenient con- 

Cont... 
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PRESERVING FOSSILS - AN INTRODUCTION TO BASIC TECHNIQUES (Cent.) 

figurations in which fossils commonly occur. Trays constructed of 
acid-free stock can also be purchased and have special applications 
that make their added cost worthwhile. 

Individual trays containing specimens can be arranged in larger 
cardboard, plastic, or wooden trays or drawers. Final placement 
in wooden cabinets represents the ideal situation, although stack¬ 
ing covered trays on shelving, or on each other with spacers and 
lids, is a perfectly acceptable solution for small collections. 
Metal drawers and cabinets can also be used, as long as some pro¬ 
vision is made to reduce the vibrations that are readily trans¬ 
mitted to specimens through this type of construction material. 
Obviously, larger or heavier specimens must be accommodated 
separately to prevent damage to neighbouring specimens and to 
storage units. 

In order to prevent shifting of fossils and to cushion against 
jarring and vibration, additional protection in the form of plastic 
polyfoam pads, baffles and support, can be placed in individual 
specimen trays. Both soft and rigid types of foam, which can be 
easily cut to size and shape with a sharp knife, will prove use¬ 
ful. It is wise to avoid other traditional padding materials, 
such as cotton hatting and tissue paper, because these are notor¬ 
ious for shedding fibres and dust that can be almost impossible 
to remove from specimens. Overturned trays can be used as fillers 
between those containing specimens to prevent sliding of the con¬ 
tents of drawers when they are moved. 

Adequate storage can help to eliminate not only abrasion damage 
but also many of the destructive effects of moisture and airborne 
dirt. By providing a storage unit that is designed to be as dust 
tight as possible and by locating ^he unit in a reasonably clean 
area, it should be possible to greatly reduce the build up of dust 
and grease on specimen surfaces. Even if accumulated dirt is not 
by itself, particularly harmful, the repeated washings necessary 
to remove it can cause damage. Locating a collection in an area 
of stable, moderate temperature, with a relative humidity near 
50 percent, and away from sources of free water, will forestall 
many of the debilitating effects brought about by the absorption 
of moisture and atmospheric pollutants; it will also increase 
the lifespan and efficiency of storage units. 

In fact, for the vast majority of properly prepared fossil 
specimens, common sense storage techniques designed to protect 
against the combined enemies of abrasion, dust, and moisture are 
virtually all that will be required to ensure successful long¬ 
term preservation. 
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Preservation of Pyrite 

There are other problems encountered in the preservation of certain 
fossil materials that traditionally have required treatments of a 
more specialised nature. Perhaps the most familiar of these is 
the deterioration of specimens preserved in certain types of pyrite. 
There have been numerous theories proposed to account for the break- 
dovm of pyrite and as many remedies proposed for its prevention. 

Some researchers have even singled out a group of bacteria as the 
responsible culprit and recommended the use of bactericides. 

However, recent experimental data suggest that electrochemical 
reactions leading to oxidation under conditions of excessive humi¬ 
dity are the most important factors involved. The breakdown 
process is largely a self-perpetuating one in which initial by¬ 
products of the reactions, such as sulphuric acid, attack other 
parts of the specimen; once decay has started, it is very diffi¬ 
cult to arrest. Past efforts aimed at protecting individual 
specimens by coating or impregnating them with plastics or 
lacquers have not, in the long run, proven successful. Most of 
the substances employed allow the free passage of at least some 
water. The procedures that have proven most effective in 
treating and preventing pyrite oxidation require considerable 
experience in chemistry and extensive laboratory facilities. 

(For an excellent, albeit technical account of this complex sub¬ 
ject, see the article by F.M.P. Howie listed in the references). 

The most promising means of controlling the breakdown of unoxi¬ 
dised pyritic specimens in amateur collections is the provision 
of proper storage. By taking pains to ensure that susceptible 
fossils are stored in an environment where the relative humidity 
does not fluctuate greatly above or below 50 percent, much of the 
danger will be eliminated. Humidity levels above 50 percent 
create the moist conditions leading to decay; below this level, 
there is the possibility of cracking due to dessication. 

Specimens suspected of being preserved in reactive pyrite should 
not be placed in drawers or cabinets made of birch or oak because 
these woods retain natural acids that can initiate or accelerate 
the oxidation process. This is also when the use of acid-free 
cardboard trays or plastic boxes becomes a necessity. Silica 
gel, of the grade used to dry and preserve flowers, can be used 
to aid in maintaining drier atmospheres in small storage contain¬ 
ers, as long as the gel is renewed frequently. 

If, despite all precautions, a fossil begins to exhibit signs of 
deterioration, such as crumbling, efflorescence, or discolouration 
of the cardboard tray, remove the specimen immediately. Any 
efflorescence, the fuzzy or crusty looking residue of breakdown 
byproducts, should be brushed or scraped from the specimen gently. 

Cent... 
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PRESERVING FOSSILS - AN INTRODUCTION TO BASIC TECHNIQUES (Cont.) 

Repeated washings of the affected surface with distilled or de¬ 
ionised water, followed by thorough drying, may help to slow the 
oxidation temporarily. The specimen must never be returned to 
its original tray and should be isolated from the remainder of 
the collection, preferably in an airtight container along with 
some dry silica gel. 

Role of Consolidants 

While the use of plastics and lacquers has had little effect in 
preventing pyrite deterioration, it can be important in other 
aspects of fossil preservation. Unfortunately such products as 
shellac, clear varnishes, and various synthetic adhesives have been 
overused in past years for their cosmetic effects. The practice 
of "enhancing” poor specimens by coating them with a shiny sub¬ 
stance is of dubious value, and all too often good specimens, in¬ 
stead of being improved, are irreparably damaged in this procedure. 
The only justifiable use for products such as those mentioned above 
is in consolidation. This technique, as the term suggests, involves 
the binding of soft, friable, damaged, or otherwise unstable matrices 
and fossils after they have been carefully cleaned and prepared. 

Although a number of readily available commercial compounds are 
suitable for use as consolidants, the precise product and method of 
application will be dictated by the composition and condition of the 
individual specimen requiring treatment. Trial and error is genera¬ 
lly the only way to determine whether results will be satisfactory. 
When collecting or otherwise acquiring new material it is prudent to 
obtain some low-quality specimens or samples of matrix on which to 
experiment. 

Perhaps the most versatile products available for use as adhesives 
or consolidants are the polyvinyl acetates. These include the 
familiar vdiite "glues" such as Elmer's Glue All and LePage's Bond- 
fast (an Australian white "glue" used successfully by the Editor 
is Selley's Aquadhere). These are not really glues in the techni¬ 
cal sense, but synthetic thermoplastic resins in emulsion form. 

They can be thinned in water to the desired consistency (with 
Aquadhere, between 10 and 25 percent) and can be applied easily 
and safely in a variety of ways. When fully set, these products 
are clear and form strong, relatively stable bonds. The thermo¬ 
plastic properties of polyvinyl acetates (that is, their ability 
to be softened by heat and subsequently reset) are particularly 
noteworthy. While this feature may be undesirable in structural 
applications, it does allow repaired fossil specimens to be dis¬ 
assembled for study or to correct an error in the initial alignment. 

A further advantage of polyvinyl acetates is their relative non- 
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toxicity; they require no hazardous solvents and, as a result, are 
safe to use in non-laboratory settings. 

Other readily available adhesives are less useful in fossil preser¬ 
vation. For instance, most household and modelling cements are 
based on cellulose compounds containing dangerously toxic solvents, 
and are highly flammable. They form tough, brittle joints and 
can only be reworked by application of the appropriate solvent. 

The relatively new "super glues" (cyanoacrylates) possess several 
characteristics reducing their usefulness as adhesives for fossil 
preservation. The exceptionally rapid setting time (a matter of 
seconds) and extreme bond-strength make it absolutely essential 
that parts are properly aligned. Attempting to break a bond after 
it has set usually results in fracturing the repaired object along 
a completely different surface from the original break. These 
adhesives set only under pressure, after the glue has been com¬ 
pressed to a thin film. Obviously this is a disadvantage when 
small fragile fragments are being bonded. 

As mentioned above, the method of application for the chosen consoli- 
dant will be determined by the nature of the material to be treated. 
Open, porous matrices, such as sandstones or sandy limestones, will 
readily draw in suitably thinned consolidating agents by capillary 
action. The solution can be dripped over the area requiring stabili¬ 
sation or, alternatively, the specimen can be placed directly into a 
container along with sufficient consolidant to soak into the loose 
matrix. As the solvent (or water carrier in the case of polyvinyl 
acetates) evaporates, a rigid framework of adhesive and matrix will 
be produced. Brushing consolidants directly onto a specimen or 
loose matrix is a technique to be avoided; either particles from 
the surface will adhere to the brush, or hairs from the brush will 
be incorporated into the coating. 

Many shales and mudstones expand, soften, or even disintegrate on 
prolonged exposure to water or other solvents. Immersion of such 
materials must be avoided, and surface treatments should utilise 
relatively undiluted consolidants that will set rapidly with minimun 
penetration of the solution. Quick-setting ("five minute") ep>oxy 
resins can be very useful in the stabilisation of sensitive shales; 
when applied as a backing or partly enveloping "jacket" they provide 
rapidly bonding, non-shrinking surface coatings. If it becomes 
necessary to remove the coating, the epoxy can usuaJ-ly be cut with 
a knife and peeled away; stubborn areas may require some additionsil 
scraping. Before applying this technique, experiment on a piece 
of scrap material to ensure that the cured resin can be safely 
separated from the rock. Quick setting plaster of Paris may also 
be used to jacket specimens, provided sufficient care is taken to 
ensure that there is no excess water in the mixture. Plaster is 

Cent... 
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generally easier to remove, but less durable, than epoxy. 

Unless the actual fossil requires repair or surface stabilisation, 
it is best to prevent consolidants from adhering to it. Cosmetic 
treatments to improve contrast are not warranted, especially when 
they involve reflective plastics or lacquers. Even very dilute 
solutions of adhesive materials will produce a shiny film on fossil 
surfaces, particularly under air drying. The results produced by 
such treatments are, at best, distracting, and, at worst destruc¬ 
tive. Fine surface textures are obscured because the liquid 
coating material tends to run off high spots and accumulate in lows. 
Glare and discolouration render specimens unattractive and difficult 
to study. Improperly applied or inappropriate substances can, in 
time, shrink and peel, pulling specimens to pieces. Fossils that 
would have survived perfectly well if left untreated, can be reduced 
to useless fragments - all in the name of "appearance". If it 
becomes absolutely necessary to stabilise or repair the surface of 
a specimen that is cracked, flaking or crumbling, use only the 
minimum amount of consolidant. VHienever possible, individual 
fragments should be glued back into place one at a time, and coat¬ 
ings should be restricted to the smallest area manageable. 

Needles or toothpicks make better applicators than do brushes. 

It goes without saying that no specimen should ever be treated in 
any way if the risk of damaging it outweighs any possible benefit. 
Likewise, attempting to restore missing or damaged features can 
obscure the scientific vedue of a specimen, rendering it artificial, 
and possibly misleading, in appearance. These are obviously not 
the aims of preservation. Two guiding principles are; always 
keep in mind the future uses of individual specimens; and never 
apply a substance that cannot be ranoved without damage to the 
fossil. 

Conclusion 

The few basic introductory techniques set out above should seive 
the amateur collector of invertebrate fossils well. For a collec¬ 
tion of modest size and average composition, proper storage may 
be the only necessary prerequisite for long-term preservation. 

On occasions when additional preservation, repair, or consolida¬ 
tion procedures are called for, the proper blend of ordinary every¬ 
day materials, imagination, and common sense will generally see 
the job through. The uncommon specimens requiring unusual or 
unfamiliar treatment should be set aside until a more experienced 
collector, or technician or conservator from a local museum can 
be consulted. 

Finally, it must be onphasized that a well-housed collection with- 
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out accompanying specimen data amounts to nothing more than an 
attractive pile of rock. Records are vital parts of any 
collection, and the more detailed the better. All information 
pertaining to an individual specimen, including complete notes of 
any preservation treatment, should be faithfully recorded and 
stored with as much care as the specimen itself. 
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UPDATE ON THE NEW FOSSIL LIMULID by John Pickett. 

During 1985 a specimen of a horseshoe crab, or limulid, was brought 
into the Australian Museum and offered for sale. It was purported 
to come from Late Devonian rocks east of Parkes, New South Wales, 
and the lithology certainly agrees with this assertion. 

The owner claimed to have been offered $5,000 for the find, which 
consists of part and counterpart of a single specimen about 6.5 cm 
long, preserved in a well cemented pinkish-buff sandstone. This 
was obviously an impossible price, so Alex Ritchie,and I sent the 
collector away to claim his $5,000. As we suspected, the deal was 

not as cut and dried as it might have been, so when he returned we 
suggested that $1,000 was a more reasonable sum. After all, the 
specimen is only the fourth limulid ever to be found in Australia, 
and is by far the oldest, (For more information on the others see 
my article on page 22 of The Fossil Collector No.15). 
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The specimaa is a member of the 
family Belinuridae, which, unlike 
the modem, or even the Mesozoic 
limulids, has body segments which 
are not fused into a single unit, 
but can move against one another. 

The tail-spine or telson is missing, 
as are the appendages. 

Right ; Latex of external mold x 0*8 



Then the problem arose of how to raise the $1,000 purchase money. 

The new South Wales Government covers donations to the Museum on a 
dollar-for-dollar basis, so this at least reduced the target to a 
realistic level. The Fossil Collectors Association of Australasia 
came to the party right at the outset with a handsome donation and 
I held a public lecture on limulids for TAMS (The Australian Museum 
Society), the proceeds of which also went to the fund, together with 
various other donations. During the meeting of the Association 
of Australasian Palaeontologists in Christchurch, New Zealand, at 
the end of 1985, colleague Susan Turner literally passed the hat 
around and the remaining amount was covered. The specimen was 
acquired through TAMS, who held the funds, and now bears the re¬ 
gistered numbers AMF68969 a and b. We are all most grateful to 
those people who contributed, and in 
honour of these friends, the species 
name amicorum will be applied when 
the description of the specimen is 
published. 


AUSTRALIAN PERMIAN BRACHIOPODS by Neil W. Archbold. 

Part 1 

Introduction 

Of all the groups of animals to be found as fossils in the Palaeozoic 
marine sediments on this planet, the most abvindant is the Brachiojwda. 

Brachiopods are solitary marine animals, the soft parts of which are 
protected by a pair of valves (the shell) of variable organic and 
mineral composition, the vast majority however being Ca CO^ in the 
form of calcite. The internal cavity of the shell encloses a sus¬ 
pended filamentar feeding organ or lophophore, the trade mark of aJ.1 
brachiopods. 
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To date, well over 3.000 genera of brachlopods have been described, 
most from Palaeozoic rocks, in addition much active work is adding to 
the list. On the other hand only about 100 genera are found living 
in the seas today where they constitute an insignificant part of 
marine faunas. Nevertheless, they are still widely distributed, 
every continent having its living and fossil species. 

Fossil brachiopods are so useful in biostratigraphy, palaeoecology 
and palaeobiogeography that any basic textbook on palaeontology 
contains a chapter on them. The 'Treatise' volumes, although now 
over 20 years old, still represent the easiest to obtain, single 
reference on the group (see references at end). There are currently 
moves afoot to update these volumes. 

Permian of Australia 

Australia is well blessed with sequences of Permian rocks in various 
sedimentary basins (figure 1). Marine sequences containing fossil 
brachiopods are extensiv¬ 
ely represented in the 
Perth, Carnarvon, Canning 
and Bonaparte Gulf Basins 
of Western Australia and 
the Tasmanian, Sydney and 
Bowen Basins of eastern 
Australia. Of course, we 
should not forget the non¬ 
marine Permian coal meas¬ 
ures of the Sydney and 
Bowen Basins which are 
earning us export dollars 
- black coal being our 
biggest export earners. 

However, for the purpose 
of this article we must 
concentrate on the marine 
sequences. 

These marine sequences 
are thick and embody much 
of Permian time. 

Subdivisions of this Period are shown in Table 1, together with an 
indication of the marine intervals represented in the main sedimen¬ 
tary basins. The subdivisions of the Permian owe their origin to 
the original or 'type' Permian sequences in the areas of the Ural 
Mountains and the Caucasus of the Soviet Union and hence virtually 
all the stage names are derived from Russian place names. 


BONAPARTE GULF 
BASIN 



FIGURE 1. Permian sedimentary basins in Australia. 


Cent... 
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AUSTRALIAN PERMIAN BRACHIOPODS (Cont.) 
Permian brachiopods 


The first fossil described from Australia was the Permian brachiopod 
Trigonotreta stokesi , described by Charles Konig (often spelled 
Koenig but not by C.K. himself) in 1825. Subsequently a modern 
rigorous revision of the species has been published by M.J. Clarke 
( 1979 ). The original specimens appear to have come from northern 
Tasmania and were probably collected by Robert Brown, botanist on 
Matthew Flinder's Expedition. Figure 2 provides illustrations of the 
Lectotype of the species. 

Cont... 


PERMIAN STAGES 


MARINE INTERVALS - AUSTRALIAN PERMIAN BASINS 


§ DORASHAMIAN 
S DZHULFIAN 
g CHHIDRDAN 


KAZANIAN 


UFIMIAN 


KUHGURIAN 



ARTINSKIAN 


SAKMARIAN 


ASSELIAN 



TABLE 1. The Pomian Systea and aarine r^resentation in Australia. 
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AUSTRALIAN PERMIAN BRACHIOPODS (Cont.) 

Brachiopods are abundant in the Permian marine sequences of Australia 
and are particularly valuable for correlation, biostratigraphy and 
the recognition of faxmal provinces. Some species attain a large 
size especially members of the family Spiriferidae, some of which are 
the largest Permian brachiopods yet described (figure 3). 

It is perhaps surprising that extremely few species (2 or 3 out of a 
maximum of 500 +) are shared between the Western Australian basins 
and those of eastern Australia. However, Australia was part of 
Gondwana during the Permian with cold water currents on its eastern 
seaboard arid warm water currents on its western seaboard. The diff¬ 
erences in water temperature acted as a barrier to migration between 
the two regions and so, because of the major differences between the 
faunas of the two regions, two faunal provinces are recognised; the 
Westralian and the Austrazean. The Austrazean Province includes 
all the Permian faunas of eastern Australia as well as those of New 
Zealand. 

Some 70 genera of brachiopods occur in the Westralian faunas and 
some 55 genera in the eastern Australian faunas. About 16 genera 
are shared between the two regions but show considerable differences 
in species diversity for each region (e.g. at least 7 species of 
Neochonetes occur in Western Australia with only 1 in eastern 
Australia. 

New Zealand Permian brachiopod faunas demonstrate strong links with 
eastern Australia. Of approximately 50 genera known from New 
Zealand, over 35 are shared with eastern Australia. Some 10 New 
Zealand genera are not yet known from the Australian mainland but it 
should be noted that many eastern Australian brachiopod species and 
genera are poorly known, the faunas requiring modern description. 

References 
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NOTE : 

The next article will describe the types of brachiopods to be found 
in Australia's Permian. 
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SOME EARLY DEVONIAN OSTRACODES FROM THE MELBOURNE 

TROUGH by Steve Eckardt. 

Ostracodes are a subclass of the Class Crustacea, Phylum Arthropoda, Subphylum 
Mandibulata. 

Victorian ostracodes have only occasionally been described, usually as an aside in 
conjunction with other more spectacular fossils. In the following article the author 
discusses genera found in the Kinglake and Lilydale areas which, with the exception 
of BeyA-ichia have not previously been recorded from Victoria, Australia. The 
terminology used herein is that of the "Treatise on Invertebrate Paleontology, Part Q." 

General Features 

Ostracodes are minute crustaceans which are found in both marine 
and freshwater environments. Their bivalved shells are very abun¬ 
dant from the Cambrian to the present time and are useful in strati¬ 
graphic work, in particular in the oil industry for correlation of 
formations in non-marine beds which lack foraminifera and other 
microfossils. 

Their shell is usually between 0.3 mm and 4 mm long but some forms 
reach more than 30 mm. The main distinguishing features are that 
the body and appendages are completely enclosed by the bivalved 
carapace and the number of appendages is less than in any other 
crustacean. Cent... 



FIGURE 1. Nomenclature and orientation of an ostracode carapace (right 
valve, external surface). (Modified from Kesling 1951 by 
Braslor 1980). 
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The two valves of an ostracode are termed right and left and are 
generally unequal in size. They articulate along the upper or 
dorsal edge. In side or lateral view, the carapace is usually 
oval, kidney or bean-shaped. The surface of the valves varies 
from smooth to highly ornamented. 

The ornaments can consist of reticulations, granules, pustules, 
striae, costae, pits or spines. Lobes and sulci are among the most 
distinctive features of many ostracode carapaces (fig. 2). The 
lower or ventral area may feature various ridges, flanges or frills 
which may extend to the comers of the hinge-line. Differentiation 
of the sexes or dimorphism is observed in many ostracode species 
and can take the form of brood pouches (fig. 3B), a swollen or 
inflated posterior part of the carapace or distinct lobes in the 
anterior or ventral positions. Some types of velar structures or 
frills have also been interpreted as dimorphic. 


Lateral view of left valve 


Dorsal view of left valve 


anterior 

cardinal 

angle 


marginal ridge 


! median sulcus (S2) ^ .posterior 


velate ridgi 
anterior sulcus (Sf) 



/V 

\ / cardinal 
_angle 


ventral lobe 


marginal ridge 
velate ridge 



DORSAL 


bend 


FIGURE 2 . Nomenclature of palaeocopld ostracode showing 
lobatlon, sulcatlon, and other features. 
(After Kesllng 1951). 


ventral lobe 

Anterior view of left valve 

^anterior lobe (LII 
.medium node (L2) 
-posterior lobe (L3) 

- ventral lobe 
bend 

velate ridge 
channel 



Localities and Preservation : 

The taxa described qre predominantly from the locality known 
variously as Davies' Quarry of Gill (1948) and Middendorp's Quarry 
of Williams (1964), located on the western arm of Stony Creek, 
approximately 1-6 km north of Kinglake West State School and about 
40 km northeast of Melbourne. It is entered in the Museum of 
Victoria locality register as NMV PL252. 

The site is richly fossiliferous and has yielded large numbers of 
trilobites, echinoderms, brachiopods, corals, molluscs and ostracodes. 
The fossils are preserved as moulds and casts in a fine black silt- 
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stone. Latex casts made from the moulds provide excellent detail. 

Other localities are: Hull Road, Lilydale (locality No.l of Gill, 
1940 ); Hull Road, Mooroolbark (location 13 of Gill, 1940); Victoria 
Road, Lilydale (NMVPL 1990); and Edwards Road, Lilydale at its 
junction with Switchback Road (locality 21 of Gill 1940). All of 
these locations lie within the Humevale Formation (Early Devonian). 

Collins Quarry, Kinglake West, situated on King Parrot Creek within 
the property of "Youth Camps of Victoria", 2 km north of KinglaJce 
West (NMVPL 229); Stony Creek, Kinglake West at its junction with 
the Kinglake to Yea Roads, just west of the bridge. Both locali¬ 
ties lie within the Flowerdale Sandstone Member, Killingworth 
Formation (Kinglake 1:63,360 geol.sheet). 

Ben Dhui Creek, Darraweit Guim (NMVPL 66 O) Darraweit Guim Mudstone, 
Late Bolindian (Late Ordovician). 


Systematic Palaeontology 


Class 

Subclass 

Order 

Suborder 

Superfamily 

Family 

Genus 

Type species 


Crustacea Pennant,1777. 
Ostracoda Latreille,1806. 
Palaeocopida Henningsmoen,1953. 
Beyrichicopina Scott,1961. 
Beyrichiacea Matthew,1886. 
Beyrichiidae Matthew, 1886. 
Bei^/iichia McCoy, 1846. 

B, ktodLeni McCoy, 1846. 


Diagnosis : Straight-hinged, trilobate ostracodes with a striated 
frill and a reticulated surface. Lobes and sulci well developed, 
females with a well developed pouch. 

Be.y/ilchla ux>OAiyaliocken/>i/> ^Chapman, 1903). (Figure 3 A & B) 
Diagnosis: as for genus. 



Description: Subovate carapace with a straight hinge. LI is crescent 
shaped, confluent with L2. L2 is the smallest lobe which extends 


FIGURE 3 . Bey/iichia u)OOA.iyal.lockeru,Li (Chapman 1903). A, right valve d* x 15. 

B, right valve Q x 14. Both from Victoria Road, Lilydale, Victoria. 

Cont. 
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from the dorsal border to the ventro median area and is in turn con¬ 
fluent with L3. Its shape is suboval. L3 is club-shaped to crescent 
shaped. SI and S2 are vd.de and deep and extend to the ventro median 
area. The surface is strongly reticulate. A striated frill extends 
from the anterodorsal border to the posterodorsal border. The fe¬ 
males possess a large broodpouch in the anteroventral position and are 
of a bulbous, oval to elongated oval shape. The lobes in the females 
are not connected, the sialci are confluent, SI curves to the mid- 
anterior border and S2 extends as a narrow channel to the ventral 
border. 

Dimensions: Largest specimen measured is 3.1 mm long by 2 mm high 
(NMVPL 660)9 ; 3.0 X 1.5 (NMVPL 1990) 9 ; 2.9 x 1.4 (NMVPL 1801) c5^ ; 

2.6 X 2 (NMVPL 252)cf. 

Remarks: B. woo/Liyallockeruil^is by far the most common ostracode in 
the Melbourne Trough, ranging from the Ordovician-Silurian border at 
Darraweit Guim to well into the Devonian. There is some variation in 
the shape, size and extent of the lobes and sulci, but I consider 
these only to be normal variations within this widespread and long 
living species. Although Talent (1963) described this species as 
Ve-liHeii'ilchiji u) 00 /Liyallocken/>Li, I follow the "Treatise" in not 
recognising a generic distinction. Latex casts show that all the 
lobes are confluent in the males, albeit to varying degrees. The 
specimens from the Melbourne Trough appear on the average to be 
somewhat smaller than those described by Talent from the Mitchell 
and Wentworth rivers. 

Material: Many specimens from Hull Road, Lilydale (No.1 of Gill,1940); 
Hull Road, Mooroolbark (No.13 of Gill,1940), Victoria Road, Lilydale 
(NMVPL1990); Edwards Road, Lilydale (No.21 of Gill 1940); Middendorp's 
Quarry (NMVPL252) and Collins Quarry (NMVPL 229), both Kinglake West; 
Stony Creek, Kinglake West at its junction vdth the Kinglake to Yea 
Roads; Ben Dhui Creek, Darraweit Guim (NMVPL 660). 

Superfamily Hollinacea Swartz, 1936 
Family Hollinidae Swartz, 1936 

Genus HoitinejLta Coryell, 1928 

Type species H.. deniutu Coryell 1928b, ^.311-318 by original designa¬ 
tion. 

Diagnosis: Lobes consisting of low gently arched LI confluent in 
most species vdth ventral lobe, L2 distinctly nodelike and set below 
dorsal border, L3 large and bulbous, L4 ill defined, ventral lobe 
connecting LI and L4 and located between frill and ventral end of 
wide S2; male vdth outviard flaring frill that in most fonns is 
narrower than frill of female, female vdth somewhat incurved long 
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frill extending from anterior corner of valves to posteroventral 
part. Dimorphism distinct to very indistinct. 

Roitine-lia sp. (Figure 4 C) 

Diagnosis: Quadrilobate with LI and L4 confluent with ventral lobe, 

L2 and L3 nodose, S2 wide, a granulated frill present. 

Description: Hingeline straight, carapace outline in lateral view 
subrectangular to subovate. LI gently arched, confluent with 
ventral lobe, L2 a large node-like ovalshaped lobe, vertically 
positioned in the anteromedian area well below the dorsal border. 

L3 is a large, horizontally elongated nodelike shape, extending from 
the median to the posteromedian area and set below the dorsal border. 
L4 is shallow and confluent with the ventral lobe, its surface is 
strongly granulose in contrast to LI, L2 and L3 which are smooth. 

SI is narrow and relatively shallow, recurved around L2 and joining 
up with S2. S2 is deep, just forward of the median line, narrow 
between L2 and L3 and flaring wide in the ventromedian area confluent 
with SI and S3 and bordered ventrally by a prominent ventral lobe. 

S3 shallow and somewhat indistinct, confluent with S2. Frill granu¬ 
lose, extending from anterior comer to posteroventral area. 
Dimensions: I.l6 mm long by 0.75 mm high. 

Remarks: This is a species of H.ottine.tla with a distinct L2 and L3 
and a pronounced granulation on L4. The horizontally elongated L3 
sets this species apart from other described members of the genus. 

A rather rare species, only a few specimens have so far been 
collected. 

Material: All but one specimen from Middendorp's Quarry (NMVPL 252), 
only one fossil has been collected at Hull Road, Lilydale (No.1 of 
Gill, 1940). 

Superfamily Kirkbyacea Ulrich & Easier,1906 
Family Kellettinidae Sohn, 1954. 

Genus Swartz, 1936 

Type species : Ul/iichia /iotu/>ta Kellett, 1933 by original designa¬ 
tion. 

Diagnosis : Two prominent pointed nodes on each side and a strongly 
developed marginal rim, surface reticulation extends to the surface 
of the nodes. 

K.e.lie.iJLin.a sp. (Figure 4 D) 

Diagnosis: As for genus. 

Description: Subrectangular in lateral view, ventral border gently 
convex, hingeline straight. Two large nodes on each side which do not 

extend below mid-height, situated in the antero dorsal and postero- 

Cont... 
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dorsal areas. When well preserved, the nodes taper to a rounded 
point, resembling spikes. A well developed marginal rim extends 
around the anterior, ventral and posterior margins, thickening anter¬ 
iorly and merging with the anterior node. Lateral surface reticulate. 
Kirkbyan pit not recognisable. 

Dimensions : Largest specimen measured is 1.10 mm long and 0.58 mm 
high. 

Remarks : This is a typical He-ttaijUna, closely resembling K../lo&iu&in. 
(Kellett) 1933 from the Permian of Kansas, U.S.A., but distinguished 
by the position of the nodes close to the anterior and posterior 
edges with a wide S2 separating them. This is the earliest known 
member of the Kellettinidae, extending the range of the family to the 
Lower Devonian. 

Material : Very common at Middendorp's Quarry (NMVPL 252). 


Order Podocopida Muller, 1894 

Suborder Metacopina Sylvester-Bradley,196l 

Superfamily Quasillitacea Coryell & Malkin,1936 
Family Quasillitidae Coryell 6 Malkin, 1936 

Genus luglyphe-lla Warthin, 1934 

Type species ; Stjuspata ^ignoidatLi Jones, 1890 by original designa¬ 
tion of Warthin 1934. p 220, pl.1, fig. 21. 

Diagnosis : Subovate to subtriangular carapace in lateral view, 
strongly curved distinctive ridges on lateral surface. 

Eju.gtyphe.tta sp. (Figure 4 A) 

Diagnosis : As for genus. 

Description : Dorsal border slightly convex, anterior end semicircu¬ 
lar, posterior end semieliptical, ventral border strongly convex. 

The anterior border forms a C-shaped ridge surrounding a deep furrow 
which starts at the mid-dorsal area and continues to the mid-ventral 
region. A second very strong tJ-shaped ridge separates the furrow 
from another deep, slightly curved horizontal furrow extending from 
the postero-median area to the antero-median area. The frontal 
furrow curves sharply up and then down again in an S- shape at its 
ventral extremity. A weak vertical ridge separates, in some 
specimens, the end of this furrow into a pit. The posterior-area 
is smooth. 

Dimensions : The largest specimen measured is 0.87 mm long by 0.52 
mm high. 

Remarks: Not as common as Staeputite.i sp., it is deposited in the 
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FIGURE 4. A, Eugtyphe-lta sp., left valve x 80. B, latex cast of slab x 8 containing 
specimens of St/ieputite^ sp. (a); BagAlchia uiooA.iyallockArtiLi (b) i and 
ICe.tleiJ.ina sp., internal mould (c). C, kollinetta sp., left valve x 40 
D, KelUiJina sp., right valve x 40. E, StAepatiJjei sp., right valve x 45. 
All specimens from Middendorp's Quarry, Kinglake West, Victoria. 


same layers at Middendorp's Quarry. The shape of the very distinc¬ 
tive ridges and the smooth posterior region differentiate it from 
£. .iignoidali/) Warthin 1934 from the Traverse Group, Michigan U.S.A. 
Material ; Common at Middendorp's Quarry (NMVPL 252). 

Superfamily Thlipsuracea Ulrich, 1894. 

Family Thlipsuridae Ulrich, 1894. 

Genus Coryell & Malkin, 1936 

Type Species ; S. mooki Coryell & Malkin, 1936 p.5, fig.14 by 

original designation. 


Cent... 
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Diagnosis ; Ostracodes with strongly developed narrow ridges surround¬ 
ing deep pits. Lateral outline subovate, dorsal border convex.. 

StA£patiie^ sp. (Figure 4 E) 

Diagnosis : As for genus. 

Description : Carapace subovate in lateral view, dorsal border convex, 
ventral border straight. Anterior end rounded to subangular posteri¬ 
or end rounded to ellipsoid. In dorsal view the carapace is convex 
with the posterior end compressed. Six to eight deep pits, divided 
by strong ridges extend from the mid-ventral - antero-ventral area some¬ 
what parallel to the border along the dorsal edge to the postero- ven¬ 
tral area. One pit is situated in the anteiomedian position which to¬ 
gether with the ones in the mid-ventral, antero-ventral and antero- 
dorsal areas give StAepalLLe^ sp. a distinctive square appearance. 

There is a degree of variation in the shape and position of the pits 
and the ridges vary in width. In some examples, the horizontal ridge 
. dividing the four anterior pits is very strong whereas the vertical 
ridge dividing the pits is weaJcly developed, giving the appearance of 
two elongated furrows. Anterior and posterior ends have a small com¬ 
pressed rim, the anterior one reaches the mid-ventral area. 

Dimensions : The largest specimen measured is 0.87 mm long by 0.58 mm 
high. 

Remarks : An ostracode which resembles S, dive-ciu^ Stover from the 
Middle Devonian Windom Shale Member of the Moscow Formation, western 
New York, U.S.A., but is distinguished by the position of the anterior 
pits and the subangular anterior end. 

Material ; Common at Middendorp's Quarry (NMVPL 252) 
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A BRIEF REVIEW OF AUSTRALIAN TERTIARY 

ECHINOIDS by Frank Holmes. 

I 

The following article was written for the Mid American Paleontological Society and 
was published initially in M.A.P.S. Digest, Volume 10, Number 5 - EXPO IX Edition 1987. 

It is reprinted (with minor amendments) with the approval of the above Society. 

The history of fossil echinoids in Australia extends back at least to 
the early Devonian, although few species have been recorded from the 
Mesozoic or Palaeozoic formations. Until recently the only Mesozoic 
irregular echinoid that had been described, was Hemiaster sveeti 
(Etheridge) of Cretaceous (Aptian) age. This was found nearly a 
century ago in a quarry at Maryborough, Queensland (Fig.l, Loc.l), 
over 900 miles north-east of the main Tertiary echinoid deposits of 
southern Australia. 

While considerable areas of the Australian continent were inundated 
by the sea during the Cretaceous, particularly in Western Australia 
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and central and northern Queensland, it is quite surprising that 
other irregular echinoids do not appear to have been found, or if 
found, recorded and described. 

It is not as if these marine Cretaceous deposits are devoid of 
fossils, as there are many known localities where ammonites, belem- 
nites and other molluscs are quite common. 

For the above reason, this article is limited to a generalised review 
of the Australian Tertiary fossil echinoids, with the emphasis on 
irregular species, the fauna with which the author is more familiar. 

Although the explorer Captain Charles Sturt included drawings of 
three echinoids from the calciferous sandstone of the River Murray 
cliffs (Fig.l, Loc.6) in his book ”Two Expeditions into the Interior 
of southern Australia", published in 1834; the first major paper on 
Australian Tertiary echinoids was written by Dr. G.C. Laube in 1869. 
In this paper, "Ueber einige fossile Echiniden von den Murray Cliffs 
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in Sud Australien", Laube described the clypeasteroid genus 
Monostychia (Fig.2), which is unique to the Oligocene/Miocene of 
southern Australia. 




C. 





Fig. 2 . Monostychia australis lAube. A, adapleal view, B, Adoral view, 

C, lateral view, all x 1. Specloen from Mannum Fm. (Lower 
Miocene), Murray River cliffs, north of Swan Roach, Sth. Aust. 

Between the 1870's and the turn of the century, a large volume of 
literature was published on Australian palaeontology including many 
papers on the echinoid fauna by such men as Duncan, McCoy, Etheridge, 
Tate, Gregory and Bittner. While much of the original nomenclature 
given to these early discoveries has been changed over the years, 
often because of the poor preservation of detail in many of the 
originally described specimens, the work of these men forms an in¬ 
valuable basis for the current revision of most major families and 
genera found in Australia. 

Between 1910 and the early 1960's, work on Tertiary echinoids was 
virtually non existent. Even H.L. Clark's 1946 "The echinoderm 
fauna of Australia; its composition and its origin", relies almost 
entirely on pre 1900 literature for its information on fossil species. 
It is only in the last twenty years or so that palaeontologists such 
as Foster, Kruse, McNamara and Philip have begun to systematically 
update the literature. Recent papers cover the revision of 
Australian Tertiary species of Echlnolampas . Eupatagus , Pericosmus , 
Protenaster and brissid echinoids amongst others. In addition 
between 1963 and 1969 G. M. Philip recorded 53 species of regular 
echinoids in a series of four papers on the"Tertiary echinoids of 
south eastern Australia". Ck>nt... 
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Although the section of the "Treatise of Invertebrate Paleontology" 
that deals with echinoids (Part U, Echinodermata 3) was written over 
20 years ago, before most of the work mentioned above was published; 
a review of the listed genera of irregular echinoids excluding 
neolampadoids (see later note), shows a strong predominance of 
clypeastorid and spatangoid species within Australian Tertiary 
deposits, as can be seen from the following figures 


HOLBCITPOIDS 

CLIPEASTEROIDS 

CASSIDOLOIDS 

HOLASTEROIDS 

SPATANGOIDS 

NEOLAMPADOIDS 


Genera listed in Treatise JO, 
" ■ "73, 

" " "69, 

" " "81, 

" " " 147, 

« n If *7^ 


knovm froa Australia 2 {6.6%) 

" " " 11 (15J) 

" ■ " 6 (8,6J) 

" " " 3 (3.7?) 

" " " 18 (12.2?) 

" " " 2 (28.6J1 


As there has been no up to date bibliography published in this 
Country let alone a comprehensive list of known species, the above 
figures must be subject to some degree of error. 

However, even with changes in classification and description of new 
species, the overall picture remains basically the same. However, 
the percentage shown for neolampadoids gives a very false picture 
in terms of the fossil record, as the two known Australian genera 
listed in the 1966 Treatise, namely Notolampas and Pisolampas ,were 
at that time the only recorded fossil genera of this group in the 
world. 

FIGURE 1, shows the distribution of the main marine Tertiary sedi¬ 
mentary basins in Australia from which fossil echinoids are known. 
These deposits are generally marginal to the southern coast of the 
continent, unlike their Cretaceous equivalents which covered vast 
areas of inland Australia. While these Tertiary sequences are 
discontinuous and somewhat fragmentary; there is, with the excep¬ 
tion of the western Carnarvon Basin (Loc.3), a considerable amount 
of overlap in faunal occurrences between the other basins (Loc's. 

4 to 11). 

The most important echinoid deposits are associated with the marine 
transgressions that reached a maximum in the Oligocene and early 
Miocene and are generally attributable to the gradual subsidence 
of the southern edge of the continent after the final separation 
of Australia from Antarctica. 


In the following pages, each of the major Tertiary basins containing 
such deposits are listed together with a brief account of their 
general location, age and significance in the overall fossil record 
with which we are concerned. 
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CARNARVON BASIN 

Deposits in the Carnarvon Basin in Western Australia (Loc.3) are 
predominantly older than those along the southern coast and contain 
surface outcrops of late Cretaceous age. In 1978, Foster and 
Philip erected a new genus of holasterid echinoid from the Giralia 
Range of this basin, one species of which, Giraliaster .iubileensis , 
while being abundant in the middle and late Paleocene has its 
earliest occurrences in the Maastrichtian Miria Marl. Previously 
the four species in this genus had been placed in the genus 
Cardiaster . 

Other genera recorded from the Carnarvon Basin include Cardabia 
(related to Corystus ), Echinocorys and Schizaster . 

EUCLA BASIN 

The Eucla Basin (Loc.4)» which extends for approximately 1,600 
kilometres (1,000 miles) along the western part of the southern 
continent, contains an important echinoid fauna varying in age 
between the middle/late Eocene and early Miocene. 

Because of the isolation of this semi-arid part of the continent 
from major towns and the problem of access once off the major east- 
west highway; detailed information on the distribution of echinoid 
species is difficult to obtain, although many species found in this 
Basin are recorded from other localities in south eastern Australia, 
in particular the St. Vincent Basin (Loc.5)* which also contains 
distinctive late Eocene echinoids. 

Species found in the middle to late Eocene, Wilson Bluff Limestone 
of the Eucla Basin, include Australanthus longianus , Corystus 
dysasteroides (Fig.3), Echinolampas posterocrassa . Gillechinus 
cudmorei (formerly Brissopatagus ) "Protenaster preaustralis and the 
salenioid Salenlda tertiaria amongst others. Most of the genera 
from the early Miocene Abrakurriel Limestone of this Basin can be 
found elsewhere in sediments of equivalent age and lithology, 
particularly the Murray and Otway Basins (Loc's 6 & 8). Forms 
such as Lovenia forbesi ; Eupatagus murrayensis ; Scutellinoides 
patella and the regular echinoid Ortholophus woodsi being amongst 
the most common. 

ST.VINCENT BASIN 

Unlike the Eucla Basin, the St. Vincent Basin contains a continuous 
sequence of marine deposition from the beginning of the late Eocene 
through to the middle Miocene. A wide range of echinoids can be 
found within this sequence which outcrops along the coast of St. 
Vincent Gulf between 30 and 40 kilometres (20 and 25 miles) south 

Cent... 
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east of the South Australian State Capital of Adelaide. Other 
important, but less frequented outcrops occur on the coast of Yorke 
Peninsula, just over two hours drive from the City, and at Kingscote 
on Kangaroo Island. The echinoid fauna in this latter deposit is 
late Ekjcene in age, and contains large specimens of Australanthus 
longianus up to 8 cms (3" +) long and Fibularia gregata up to 
1.5 cms d" +) long. Unfortunately the Kingscote Limestone in 
which the specimens are found is almost impossible to remove with¬ 
out serious damage to the fossils. Like so many Australian locali¬ 
ties, unless the specimens have been weathered out of the rock by 
natural means, they are extremely difficult to prepare. 

MURRAY BASIN 

Sixty five kilometres (40 miles) due east of Adelaide lies the 





—Corystus dysasteroldes (Duncan). A, adapical view, B, adoral view, 

.X 1. Specimen from Point 
Addis Limestone (Upper Oligocene), Aireys Inlet, Victoria. 
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town of Mannum. Situated on the Murray River, it is ideally 
located as a base for excursions along the cliffs and gullys that 
border much of the lower section of the river (Loc.6). The 
Murray Basin itself (Loc.6a) is over 720 kilometres (450 miles) 
wide in an east-west direction and extends way into the centre of 
New South Wales and Victoria. However, exposure of its vast 
echinoid beds is virtually restricted to the river cliffs and 
adjacent areas in South Australia. Although, like the other 
southern basins, the initial marine deposition began in the middle 
to late Eocene, outcropping of the echinoid rich beds is confined 
almost entirely to two formations; the Mannum Formation and the 
Morgan Limestone. These range from the earliest Miocene through 
to an unconformity at the end of the early middle Miocene, when the 
sea made its first regression from the Basin. A list based only 
on material cited in recent literature shows that at least 41 
species (including 11 regular forms) from 28 genera have been re¬ 
corded from these two formations. Of these, 7 species appear to 
be confined purely to the more recent Morgan Formation with another 
8 common to both. 

By far the most abundant echinoid found in the Mannum area is the 
spatangoid Lovenia forbesi (Fig.4). Other common forms are 
Eupatagus murrayensis one of six species of this genus recorded in 
the Murray Basin; Fibularia gregata - usually fairly small; 
Monostychia australis - specimens over 4 cms (li") rarely found 
whole (Fig.2); Scutellinoides patella ; and the regular Ortholophus 
woods! . Forms not previously mentioned in this article which are 
not uncommon in the Mannum Formation are Cyclaster archer! - a 
large brissid: Echinolampas ovulum ; Studeria elegans - a cassidu- 
loid; and the regular Paradoxechinus novus . 

MOUNT GAMBIER EMBAYMENT AND OTWAY BASIN 

During part of the Tertiary the S.W. corner of the Murray Basin was 
linked to the Mt. Gambler Embayment of the Otway Basin (Loc's 768). 
With the exception of areas around Mt. Gambler, a town near the 
border between South Australia and Victoria, most of the accessible 
outcrops containing echinoids are restricted to the coastal cliffs, 
large areas of the Otway Basin in western Victoria being covered by 
Pliocene to Recent volcanics. 

Unlike the Mannum Formation, outcrops within the Mt. Gambler Embay¬ 
ment ranges from Late Eocene right through the Oligocene to the 
Early Miocene and consequently contains a number of species not 
found along the Murray River cliffs such as Granobrissoides 
australia . 

At Portland in the Victorian section of the Otway Basin,large 


Cont. .. 
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numbers of Lovenia are found well preserved in a friable limestone 
believed to be of Early Pliocene age. These are currently 
assigned to Lovenia woodsi but are now considered to be sufficiently 
different to justify the erection of a new species (McNamara,pers. 
comm.). 

TORQUAY & PORT PHILLIP BASINS 

The accessible outcrops of the Torquay and Port Phillip Basins 
(L 0 C. 9 ) occur primarily along the coastal cliffs to the south-east 
of Melbourne, the Victorian State Capital, and on the eastern side 
of Port Phillip Bay, a large inland expanse of water linked to the 
ocean by a narrow channel less than 3 kilometres (2 miles) wide. 
Although three of the main lithologies that make up the Torquay 
Basin (the Point Addis Limestone, Waurn Ponds Limestone and the 
main Jan Juc Formation), are of the same Oligocene age, each support 
quite a different echinoid fauna. Cassidulus florescens , a 
species quite common in the Point Addis Limestone, is very rare 
if not entirely absent from the other beds. On the other hand 
Corystus dysasteroides (Fig.3), and Willungaster spp., although not 
abundant, are found throughout the Oligocene of the Torquay Basin 
irrespectiye of lithology. From this it would appear they were 
not too particular about the sediment in which they lived. Other 
interesting species that occur in these two basins are the spatan- 
goids Pericosmus maccoyi and Waunia nelsoni (Torquay Basin) and 
Victoriaster gigas (pt. Phillip Basin). ^One specimen of the 
latter early middle Miocene species housed in the Museum of Victoria 
measures a staggering 21 cms (8i”) in length. 

The Port Phillip Basin is probably best known among echinoid 
collectors for the abundance of the echinoid Lovenia woodsi that 
occur in the cliffs at Beaumaris, a suburb about 19 kilometres 
(12 miles) south of the centre of Melbourne. This species is of 
latest Miocene age and differs in several ways (see Fig.4) from 
L. forbesi , the common species of the Murray Basin. 

BASS BASIN 

Between mainland Australia and Tasmania lies the predominantly 
offshore Bass Basin (Loc.lO). Outcrops which are restricted to 
the N.W. comer of Tasmania and the islands of Bass Strait are of 
comparatively little importance as far as echinoids are concerned 
although a rich molluscan fauna is recorded from the late 
Oligocene-early Miocene sequence. 

GIPPSLAND BASIN 


The last of the main marine Tertiary sedimentary basins, the 
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Gippsland Basin in eastern Victoria (Loc.11), is renowned for the 
occurrence of the large clypeasteroid Clvneaster gippslandicus 
which can be found in the cliffs and banks of the rivers and 
other waterways that surround the Gippsland Lakes just over 240 
kilometres (150 miles) from Melbourne. 

This middle Miocene echinoid is not confined to the Gippsland 
Basin, being recorded from both the Murray and Otway Basins, 
although it is quite rare in these latter areas. 

The final regression phase in the early Pliocene of the Gippsland 
Basin is marked by the occurrence of Fellaster incisa a species 
of the Arachnoididae family. 



Fig. 4. Lovenia woodsl (Etheridge). A, adapical view, B, adoral view, C, lateral 
view, D, posterior view, all x 1. Drawing based on specimens from Black 
Rock Sandstone (Upper Miocene), Beaumaris, Victoria. 

Lovenia forbesi (Woods & Duncan). E, adapical view, F, adoral view, G, 
lateral view, H, posterior view, all x 1. Drawing based on specimens 
from Mannua Fm. (Lower Miocene), Mannum, South Australia. 


Cont... 












Page 34 - September 1987 THE FOSSIL COLLECTOR 

A BRIEF REVIEW OF AUSTRALIAN TERTIARY ECHINOIDS (Cent.) 


In conclusion, it is not possible in an article such as this to 
list all the recorded species of echinoids from the Tertiary of 
Australia, even if such information was readily available. A 
rough calculation indicates in excess of 140 species of both 
regular and irregular forms have been described to date. 
Nevertheless, even if distance between deposits and general in¬ 
accessibility of many localities are ignored; it would be diffi¬ 
cult for the average collector to find and identify more than 
about 40 species. 

In addition for the sake of brevity, details of the various 
lithologies, geological formations and exact localities could not 
be included. 

Finally, a brief comment on the origin of Australian Tertiary 
echinoids: 

Early researchers such as Clark (1946), Mortensen (1951), and 
Fell (1953), generally believed in an IndO‘*Pacific origin, with 
migration via the Indo-Malayan archipelago or its Tertiary 
equivalents. However, these hypotheses do not appear to have 
taken into account what we now know was the global position of 
this continent during the late Cretaceous and early Tertiary; a 
fact which must favour a southern Indian ocean migration for at 
least the earlier forms found in the S.W. of the continent with 
the possibility of later Indo-Pacific migrations. 

NOTE: For the purpose of this article, the term Tertiary is 
deemed to exclude the Quaternary. 
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THE DE VIS SYMPOSIUM - MAY 12th - 14th 1987 

The symposium, held in the theatre of the new Queensland Museum 
building, provided vertebrate palaeontologists, professional and 
amateur alike, with a unique opportunity of sharing information on 
the latest developments in various fields of interest. 

By no means were the speakers restricted to the professionals. 
Amongst those who gave talks were John Barrie and Ian Sobbe of the 

F.C.A.A. 

John spoke about the Henschke Caves of Naracoorte. Apart from 
providing a most interesting talk on the fauna of the caves, he 
illustrated the patience, determination and team work that has 
become synonymous with palaeontology. 

Ian spoke about his study of tooth marks on fossil bones. He 
provided electron microscope slides of the marks and showed com¬ 
parison made with, for example, those made by living Tasmanian 
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devils (Sarcophilus lived in the eastern Darling Downs during the 
late Pleistocene) on bones during feeding trials. Whilst the 
study is not complete, it is a first in this area and provided all 
with an insight into carnivorous activities during the late 
PIeistocene. 

The professionalism exhibited by these two speakers was commented 
upon by several of those attending. Given the amount of work that 
was put into the presentation, it is only fitting that both John 
and Ian should have shared the Symposium prize for the best presenta¬ 
tion by an amateur palaeontologist. 

F.C.A.A., as a whole was well represented at the meet. Not to be 
forgotten were excellent presentations by Dr. Michael Archer, Sue 
Turner, Neville Pledge, Dr. Anne Warren and Greg McNamara (please 
forgive me if I have left anyone out.) 

It was felt that, as the symposium was such a success, another 
for some time in the future be planned. Dr Michael Archer is co¬ 
ordinating responses so as to gauge the frequency of such meets. 

Let us hope that this is only the beginning of many future sharings 
of information and of the expansion of palaeontology in general. 

Reported by Terry Poole 


IN THE NEWS 

DINOSAUR SKULL FIND 

"The Australian" on Friday 7th. August, 1987, reported that the most 
complete dinosaur skull so far found in Australia had been unearthed 
by a grazier while digging on his property in Central Queensland. 

Although it will take one or two years to separate the skull from the 
rock, scientists at The Queensland Museum have already identified a 
previously unknown bubble-like attachment to the dinosaur's snout. 
They believe it may have been a resonating chamber to project the 
calls of the dinosaur across vast distances. 

Dr. Molnar, the Museum's Curator of Fossil Vertebrates said the dino¬ 
saur was one of the Muttaburrasaurus species. It was of considerable 
interest as besides the bubble-like chamber at the end of the nose 
it also had teeth that were more like the cutting type of lions & 
tigers than the grinding type associated with vegetable-eating dino¬ 
saurs. It has been suggested these dinosaurs could have scavenged 
carcasses as well as eating plant life. 

The skull was embedded just a few centimetres under the ground and 
was in five pieces, however, the breaks were clean and revealing. 
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FOSSIL SQUIDS AND PAST GEOGRAPHY by Graeme Stevens. 

The following article was first published in "Australian Natural History" Volume 20, 
Number 4. 1980. The F.C.A.A. wishes to thank the publishers, the Australian Museum! 
Sydney, and the author for permission to use this material. 

Although now extinct, squid-like marine animals called belennites were once common 
in ancient seas. Their fossilised remains tall us much about the Earth's geography 
many millions of years ago. Graeme Stevens, Chief Palaeontologist at the Now Zealand 
Geological Survey, DSIR, has research interests in the Jurassic and Cretaceous 
c^halopoda, which Includes belemnltes, and the Mesozoic palaeobiogeography of the 
Southwest Pacific. 

Australasia's ancient seas were populated by many bizarre creatures. 
For example, in the Jurassic and Cretaceous periods 190 to 65 
million years ago numerous ammonites and belemnites lived in the 
sea. In some areas squid-like belemnites and ammonites, resembling 
large coiled snails, were more common than the various types of shell¬ 
fish then living. 

Belemnites and ammonites belong to the class Cephalopoda, a combina¬ 
tion of words meaning 'head' and 'foot'. The molluscan 'foot', the 
plough-like fleshy projection used by bivalves to crawl or burrow on 
the sea floor, is united with the head in these animals and forms a 
ring of tentacles, ofjen called arms,around the mouth. Anothbr 
p)art of the foot forms a funnel, through which the animal can squirt 
out a jet of water, sometimes mixed with ink, and thus propel itself 
rapidly backward to escape danger. 

The earliest cephalopods in the Palaeozoic era 570 to 230 million 
years ago, had a straight, long, narrow conical shell, divided in- 




diagrams above depict tbe underside (top diagram) and side (bottom 
diagram) views of a belemnite. The main body part of the beaemnite is depicted as 
though transparent to show the three elements of the internal skeleton: guard, 
phragmocone and pro-ostracum. The hyponome, a funnel projecting from the gill 
chamber, enabled belemnites to make quick dashes by squirting water out of the 
funnel like modem squids. 
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temally into a series of chambers. At the open end of the cone in 
a large chamber, from which head and tentacles emerged, the animal 
itself was accommodated. The other chambers were filled with gas 
and fluids, and by varying their relative proportions the animal, 
like a submarine, could adjust its level and position in the ocean. 

As geological time passed the conical chambered shell of the cephalo- 
pods evolved into a spiral and gave rise to the ammonites, which 
became extinct at the end of the Cretaceous, 65 million years ago, 
and to the nautiloids, which survive as the beautiful pearly 
nautilus in tropical seas around New Caledonia, Fiji, Solomon 
Islands, New Guinea, the Philippines and S.E. Asia. 

An early branch of cephalopods retained the straight, long,narrow 
chambered shell as an internal support, modified in various ways. 

One modification was the expansion of the dorsal part of the shell 
and its extension forwards as a flattened structure, the pro-ostraoum 
to support the soft parts. Another was the posterior development of 
a solid shelly rod, the guard, to counterbalance the heavy head and 
tentacles. From this developed the Coleoidea which include the 
modern squids, cuttlefish and the extinct belemnites. 

Belemnites appeared in the Jurassic period, 190 million years ago, 
although earlier ancestral forms are known. Belemnites had a squid¬ 
like body but differed from today's squids in having a hard shelly 
internal skeleton divided into three parts. One part', towards the 
front, consisted of a thin shoehom-like shell, the pro-ostracum. 

The second was a chamberd cone, the phragmocone, extending backwards 
from the pro-ostracum, which fitted into a deep conical pit in the 
front end of the third part of the skeleton. This third portion, 
the guard, was a solid calcareous bullet- or cigar-shaped structure 
which extended into the belemnite's tail. It was often the largest 
and most commonly preserved skeletal part. 

Belemnite guards occur in abundance in certain areas of England and 
Europe and were well known to ancient peoples. The word 'belemnite' 
is very old, and its first written appearance was in the treatise 
De natura fossilum, published in 1546 by the 'Father of Mineralogy', 
Georgius Agricola. The word came from the Greek belemnon, a dart. 
Around the shores of Kawhia Harbour, New Zealand, Maori children 
played with belemnites which they called rokekanae, mullet excrement. 
They thought this fish leapt out of the water leaving belannites on 
the shore. In mediaeval times belemnites were believed to be either 
underground stalactites or thunderbolts fallen from the sky. In the 
seventeenth century Sicilian naturalist and painter Agostino Scilla 
concluded that belemnites were the shell of some unknown mollusc. 

He was correct. 


Cont... 
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At the beginning of the nineteenth century French naturalist Cuvier 
and Lamarck proved that they were the remains of extinct molluscs 
related to squids and cuttlefish. In the late nineteenth and early 
twentieth centuries specimens were found in England and Germany with 
the guard, phragmocone and pro-ostracum intact and impressions of 
the soft parts including the arms with rows of booklets and ink sac, 
outlined in the surrounding rock. 

Study of fossils with impressions of the soft parts indicate that 
belemnites looked and acted like the modem squids. The torpedo- 
shaped body was surrounded by a fleshy mantle spreading into two 
lateral fins. These kept the body right side up and guided it 
up or down. Behind the head was a constricted neck, and the eyes, 
like those of the squid, were extremely efficient. Ten tentacles 
surrounded the mouth and were set with rows of strongly curved, 
sharp hooks for grasping and holding soft-bodied prey. Like most 
cephalopods belemnites probably swam by taking water into the mantle 
cavity and forcing it out as a jet through the funnel. When the 
funnel pointed forward, the belemnite moved backward. When it 
pointed to the rear, the belemnite moved forward. If alarmed the 
animal could release through the funnel a thick dark liquid from 
an ink sac that opened into the cavity. The ink spread to con¬ 
fuse the predator and help the belemnite to escape. An ink sac, 
like that of modem squids, is sometimes discovered in well- 
preserved fossils. 



main artery and vein 


FIGURE 2. Cross-section through a beleanlte guard and the surrounding soft tissues_ 
Large blood vessels run along the underside of the squid-like body, sending out 
branches to the fins. Often the blood vessels lie along a groove in the ventral 
surface of the guard. 
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FIGURE 3 . Belemnlte guards (left) from New Zealand 
(left, 114mni in length) and Papua New Guinea (right, 
160nD in length). Both cane fron late Jurassic rocks, 
laid down in the sea about 140 million years ago. 

The pro-ostracum was seldom preserved and 
probably served as an internal support for 
the forward portion of the body and an at¬ 
tachment for muscles. The chambered phrag- 
mocone, sometimes found still attached to 
the guard but usually as isolated pieces, 
probably functioned as a buoyancy apparatus 
which helped to suspend the body weight in 
water without undue muscular effort. 

The guard served as a counterweight and 
balanced the main part of the body, includ¬ 
ing head and arms. It probably also pro¬ 
tected the delicate phragmocone tip, and 
was composed of fibres of calcium carbon¬ 
ate (calcite) oriented at right angles to 
the surface. As the belemnite grew, layers 
were added to the guard so that a concent¬ 
ric layered structure developed, resembl¬ 
ing the growth rings of a tree trunk. 

Like present-day squids, belemnites 
probably preyed upon small fish 


and Crustacea and were in turn preyed upon by larger fish. Cuts, 
scratches and punctures on belemnite guard surfaces have been attri¬ 
buted to predators. Their principal enemies could have been fish, 
particularly sharks, and extinct marine reptiles such as ichthyosaurs 
and mosasaurs. Over 250 guards were found in the stomach of a large 
fossil shark - which perhaps died from indigestion! 


When belemnites died and sank to the sea bottom, their flesh decayed, 
and the hard guards were usually all that survived to become fossils. 
The total body length of the original animal, from tail to the tip of 
the tentacles, was probably nine or ten times that of the guard. The 
largest known guard, from Indonesia, is 457 mm long, indicating an 
animal about 4.6 metres (15') in length; while from Papua New Guinea 
the largest guard measures 160 mm. Specimens from Australia, New 
Zealand and New Caledonia are about 113 mm in length representing 
animals some 1.2 metres (4 feet) long. However most guards found 
are around 40 mm, indicating animals about 40 cm (15 inches) in 
length. 

Belemnites were comparable to the small or medium-sized squids of 
our coastal seas. Giant squids from deep waters, some of which 
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FIGD^ 4. Naturally weathered specimen from a belemnite bed of late Cretaceous 
age (70 million years) outcropping on the coast of the South Island, New Zealand. 
The slab measures 440mm in length. 


have been washed up on New Zealand beaches near Cook Strait, reach 
lengths of 18 m and are the largest known invertebrates. 

As with the ammonites, dinosaurs and many other creatures of land 
and sea, belemnites died out at the close of the Cretaceous period, 
65 million years ago. Related cephalopods have survived as squids 
and cuttlefish. In the squids, the belemnite's hard internal 
skeleton has been lost and all that remains is a modification of 
the pro-ostracum, a homy gladius or pen providing some degree of 
dorsal stiffening. The cuttlebone or sepion of cuttlefish repre¬ 
sents an expansion of the phragmocone along the underside of the 
pro-ostracum. In addition to bodily support, this light,spongy 
structure also serves as a buoyancy mechanism. The animal can 
pump water and gas in and out of the cuttlebone to adjust its 
density. 

Belemnite guards from Papua New Guinea, New Caledonia and New 
Zealand identify related rock strata in these widely separated 
areas, and provide information about past geography. In the 
Jurassic, 190 to 136 million years ago, we can recognise certain 
belemnites as having lived close to the then North Pole. Such 
groups are known only from areas like Siberia, Greenland, Spits¬ 
bergen, northern Europe and northern Canada and have been called 
'Boreal', signifying their northern distribution. Others lived 
in the shallow seas (collectively called 'Tethys') that then 
covered parts of central and southern Europe and at times, South 
America, India, Africa, SE Asia, Indonesia, Australia and New 
Zealand. These belemnites, living essentially in the Tethys and 
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interconnected seas, have been named 'Tethyan'. 

As a globe will show, we should, in the Southern Hemisphere, expect 
to have an equivalent of the Northern Hemisphere Boreal life in 
seas peripheral to the South Pole. For years, despite exploration 
no equivalent fossils were found. When expeditions to west Antarc¬ 
tica in 1964 discovered Jurassic belemnites similar to those of New 
Zealand, New Caledonia, Australia and Papua New Guinea, it became 
evident that in Jurassic times Tethyan animals could penetrate as 
far south as 75° S Latitude, in terms of modern geography. 

Studies of Tethyan belemnites in the Mediterranean region indicated 
that they were associated with coral reefs aind other tropical ani¬ 
mals. Boreal belemnites had no such associations. Therefore 
they were considered as inhabitants of cool to cold water and 
Tethyan of warm to tropical water. 

Belemnites and other sea creatures lived in and 'breathed' sea 
water containing dissolved oxygen of two main varieties, oxygen 
16 and oxygen 18, which occur in proportions related to the water 
temperature. In any one area the proportions change with the 
seasons, or over longer periods if there were prolonged cooling or 
warming trends. 

Lime (calcium carbonate) containing the oxygen isotopes was extrac¬ 
ted from the sea water by marine life such as shellfish and belem¬ 
nites to build their shells. Most shellfish built thin shells 
which after death did not withstand the stresses and strains of 
burial in sands and mud, and the original structure became altered 
in various ways. The bullet-like belemnite guards were more ro¬ 
bust and their outer layers protected the inner growth rings from 
harmful chemicals. The oxygen isotope content of each limey growth 
ring depended on sea water temperature at the time. If the guard 
was well preserved, each layer recorded temperature changes of the 
ancient seas. Sometimes fluctuations of as little as half a 
degree were detected and measured. 

Detailed temperature analyses of individual belemnite guards give 
the summer and winter temperature of the seas in which the belonnite 
lived. Climatic fluctuations revealed whether the belemnites lived 
in tropical seas, subtropical and so on. Also, the belemnite's age 
can be obtained from the number of seasons recorded. New Zealand 
belemnites seemed to have lived for three to four years, roughly 
comparable with the age span of squids living in our coastal waters. 

Oxygen analyses of Boreal belemnites showed that they inhabited cool, 
but not frigid waters. Both fossils and oxygen analyses suggest 
that no polar ice caps mantled the Poles in the Jurassic. 

Oxygen analyses of Tethyan belemnites showed that those from the 

Cont... 
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Mediterranean and southern Europe, found in association with coral 
reefs, lived in temperatures equivalent to the modern tropics. 

Other Tethyan belemnites, including those from the southwest Pacific 
and Antarctica, lived in subtropical or temperate seas similar to 
those now found between New Zealand and New Caledonia. 

Thus in Jurassic times countries like Scandinavia, Greenland, north¬ 
ern Europe, USSR and northern Canada were close to the North Pole, 
and seas were cool (geographers would term it cool-temperate) and 
similar to the waters now surrounding New Zealand's sub-Antarctic 
islands, e.g., Campbell and Auckland Islands. 

Remaining land masses were either in tropical or subtropical waters. 
By tracing the occurrences of Jurassic coral reefs and other tropi¬ 
cal animals we can delineate a belt corresponding to the Jurassic 
tropics, and find it is slightly north of and at an angle to the 
present equator. Either side of the tropical belt we see in both 
Henispheres areas corresponding to today's subtropical-warm temper¬ 
ate zones. In the Southern Hemisphere subtropical to warm temperate 
Tethyan fossils were evidently able to live in the southwest Pacific 
and spread to Antarctica and Patagonia. This distribution does not 
accord with our modem globe unless subtropical and warm temperate 
waters extended to the South Pole. We know from the Northern Hemi¬ 
sphere that cool water Boreal animals lived then in seas around the 
North Pole, hence we should find equivalent animals in the Southern 
Henisphere. Despite diligent searching only warm water Tethyan 
animals have been discovered, even in Antarctica. 

Palaeomagnetism shows that areas such as Greenland, Scandinavia, 
northern Europe, USSR and northern Canada formed part of a Northern 
Hemisphere super-continent called Laurasia, and in Jurassic times 
were grouped around the North Pole. Marine animals living at that 
time in the Laurasia leas would predictably have preferred cool 
water. Palaeomagnetism also shows that India, Africa, Papua New 
Guinea, Australia, New Caledonia, New Zealand, South America and 
Antarctica were then grouped together as a Southern Hemisphere 
super-continent, Gondwanaland. Some of the latitudinal 'fixes' 
are vague and have placed Gondwanaland close to the South Pole, 
to match Laurasia in the north. Our readings of rock records in 
the southwest Pacific and elsewhere in the Southern Hemisphere 
disagree. Clearly, from fossils and other evidence, Australia, New 
Zealand, New Caledonia, plus much of Gondwanaland, was close to the 
South Pole in the Permian, New Zealand and New Caledonia were then 
under the sea, but much of Australia was land scoured by continental 
ice sheets. But in the Triassic and Jurassic, seas covering the 
southwest Pacific appear to be subtropical or warm temperate. 


Cont... 
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FICDRE 5 . The belemnite world in the late 
Jurassic, about 162-136 million years ago 
(below). Clustering of the Northern Hemi¬ 
sphere landmasses around the North Pole, 
to form the super-continent Laurasia, led 
to development of distinctive cool-temp¬ 
erate Boreal belemnites. The Southern 
Hemisphere landmasses, grouped together 
as the super-continent Gondwanaland, were 
largely equatorial or mid-latitude in 
position. Many of the Gondwana countries 
were covered by an extensive sea, the 
Tethys, populated by tropical, subtropical 
and warm-temperate (Tethyan) belemnites. 
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FIGURE 6 . Major changes in world geogra¬ 
phy occurred at the end of the Jurassic 
and extended into the early Cretaceous, as 
the two super-continents Laurasia and Gond¬ 
wanaland started to break up. The diagrams 
(above) summerise the situation, in early 
Cretaceous times 136-100 million years ago, 
when cool-temperate Boreal belemnites lived 
in the seas around the North Pole. At this 
stage the Northern Hemisphere landmasses 
had barely started to split apart. Fragmen¬ 
tation of Gondwanaland opened up a split 
between South America and Africa, allowing 
warm-water Tethyan belemnites to migrate 
along the shores of the infant South Atlan¬ 
tic Ocean. Movements of Australasia and 
Antarctica brought them closer to the 
South Pole, and the seas of these countries 
were populated by Austral belemnites. which 
like the Boreal ones preferred to live in 
cool-temperate seas. 
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Temperate forests preserved as fossils grew in New Zealand, Antarc¬ 
tica and Patagonia leaving coal beds and layers containing plenti¬ 
ful leaves, seeds and pollen. 

The conclusion is that New Zealand, Australia, Antarctica, South 
America and probably the remainder of Gondwanaland were some distance 
from the South Pole for most of Triassic and Jurassic time. The 
Jurassic South Pole was probably a mere spot in the midst of a large 
southern ocean. 

After the Jurassic there is a break in the fossil story preserved in 
rocks. Throughout much of the southwest Pacific no marine rocks 
were laid down for some 20 million years, covering much of the early 
Cretaceous. This could mean that land occupied most of what is now 
Australia, New Zealand, New Caledonia and Papua New Guinea. 

When some of this land became submerged and the fossil story recomm¬ 
ences in the early Cretaceous, some 115 million years ago, animals 
of the southwest Pacific seas were not the subtropical Tethyan types 
of earlier seas. They were cool water types and oxygen analyses of 
belemnites show that the seas corresponded in temperature to those 
now found south of New Zealand, between Stewart Island and Auckland 
and Campbell Islands. Similar faunas, called "Austral", also 
lived then in seas covering Antarctica and Patagonia. For the first 
time since Permian times, sea animals equivalent to the cool water 
Boreal forms of the Northern Hemisphere lived in Gondwanaland. 

Other factors such as changing world climate or oceanic currents 
may have influenced this marked swing from Tethyan to Austral animals 
in the fossil records, but a favoured interpretation is that the 
change is related to continental drift. 

Much happened to Gondwanaland at this time. Splits started to appear 
the Tasman and Atlantic seas were opening and land masses were moving 
and rotating. Palaeomagnetic measurements show that Australia, New 
Zealand, Antarctica and South America were gradually swung southwards 
during the breaking-up. As they moved closer to the South Pole, their 
shores were deserted by the warm currents of the Jurassic and Triassic 
and cool currents were introduced. Thus the warm vra.ter Tethyan ani¬ 
mals moved away from New Zealand and Australia and are found, for 
example, in India and SE Asia. Perhaps indicating a transitional 
zone between warm and cool waters. Austral and Tethyan forms mingle in 
Papua New Guinea. 

Cool water Austral animals moved into areas vacated by Tethyan animals 
and in the Cretaceous we have a completely new set of fossils with 
marked southern affinities. Austral animals lived in New Zealand and 
Australia for the entire Cretaceous, oxygen analyses showing that cool 
waters washed these shores throughout. In the early Cenozoic, tropi- 
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cal and subtropical immigrants, signalling warmer seas, started to 
appear and the Austral animals gradually disappeared. This warming 
of the southwest Pacific seas may reflect a gradual reversal of the 
drift south and with the opening of the sector of the Southern 
Ocean between Australia and Antarctica, starting 55 million years 
ago, Australia and New Zealand began to separate from Antarctica to 
journey northwards back into subtropical realms. Antarctica 
drifted south and from this time on their fossil histories, which 
had had so much in common, began to diverge. 
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KEYS TO IDENTIFY PENNSYLVANIAN FOSSIL PLANTS OF THE MAZON 

CREEK AREA . Published by the Earth Science Club of Northern 
Illinois, 1986. 


Uniquely illustrated with over 330 original illustrations this is 
the first work in 25 years to focus on the common fossil plants 
from the famed Mazon Creek deposit. 
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The viork is designed to aid the user in identifying oonraion Mazon 
Creek fossil plants. Employing 19 shape-form keys, the book leads 
the user to 28 genus classifications and 43 species identifications. 

This large 8i" x 11" 68 page book has line drawings of actual 
specimens as found in the field. It shows major plants together 
with their characteristic roots, bark, cones, seeds, fronds and 
leaves. 

Included are a plant fossil glossary, a reference bibliography, 
and fossil collecting information. 

This book is available from 

ESCONI, P.O. Box 321, Downers Grove, IL.60515* U.S.A. 

Cost, including postage to Australia by surface mail $US 9.00 
It n " " air " $US12.00 

Cheques or international money orders etc., are to be made payable 
to ESCONI in United States dollars only. 

ECHINOID PALAEOBIOLOGY by Andrew Smith 

Published as part of the Special Topics in Palaeontology Series by 
George Allen and Unwin, London, Boston and Sydney, 1984. 

Price in United Kingdom £13.95. 

Echinoids have been evolving and adapting to different niches for 
over 500 million years. By interpreting the fossil record of 
echinoids in biological terms, this book breaks the traditional 
mould of palaeontological texts by explaining the functional signi¬ 
ficance underlying morphological changes and demonstrating how the 
fossil record can provide a fascinating history of biological adapta¬ 
tion through time. 

The book also provides a comprehensive and up-to-date synthesis of 
the range of biological information than can be retrieved from the 
fossilised skeletons of echinoids. The first half consists of a 
detailed explanation of the functional significance of skeletal 
structures and the inferences to be drawn from them about the 
living animals. This is followed by a discussion of the important 
evolutionary changes that have taken place and why they may have 
occurred. Finally, there is a section on how echinoids relate to 
other echinoderm groups. 

The treatment is enhanced by a full complement of line illustra¬ 
tions and photographs, many of which are entirely new. The book 
includes much previously unpublished information, including a fully 
revised classification of the group. 

In summary, Eohinoid Palaeobiology offers an authoritative and 
stimulating treatment of a major fossil group, in a way that will 
appeal to palaeontologists and biologists as students, teachers 
and research scientists. 

Members interested in purchasing this book should make enquiries 
through their local bookshop or through George Allen and Unwin in 
Sydney as availability and cost in Australia is unknown. 





